Introduction
Acute epiglottitis is often observed in clinical practice in the field of otolaryngology; there is a possibility of rapid airway obstruction, which may be fatal, and therefore, this disease requires a prompt and appropriate intervention. Many patients are ameliorated by conservative treatment alone; thus, in many cases, it is difficult to determine the necessity and timing of airway management. Herein, we retrospectively analyzed inpatients with acute epiglottitis who were treated in our department.
Materials and Methods
The subjects were 115 inpatients with acute epiglottitis who were admitted to our department from April 2007 to December 2017. In our department, patients who are diagnosed with acute epiglottitis are hospitalized on the same day, and a penicillin antibiotic (3 g of ampicillin/sulbactam twice a day), a steroid (100 mg of hydrocortisone succinate), an intravenous drip infusion, and a nebulizer are set as the basic course of treatment. In the present study, the sex, age, visit date, number of days from onset to consultation, presence or absence of diabetes, presence of an epiglottic cyst, laryngeal findings, and hospitalization duration were analyzed. In addition, a hematological examination (white blood cell count, C-reactive protein [CRP] level) was performed on admission and on hospital day 4, and the numerical values were compared. Acute epiglottitis was clinically diagnosed based on laryngeal findings. Regarding laryngeal findings,
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Abstract
Acute epiglottitis is an acute inflammation of the upper respiratory airway that rarely causes airway obstruction. A retrospective study was conducted on 115 patients with acute epiglottitis from April 2007 to December 2017 (65 males and 50 females; aged 12-85 years old, median age of 45 years). When counting the number of patients according to the month, from April to September more than 10 patients were treated. Median duration from symptom onset to first visit was 3 days (1-14 days). Eight (7%) of 115 patients had diabetes, and 16 (13.9%) had epiglottic cyst. We divided all the patients into six groups by laryngeal findings according to the classification of Katori In the blood test on the first day of hospitalization, the number of white blood cells (WBC) ranged from 3,400 to 25,350/μL (median 10,350/μL) and the C-reactive protein (CRP) ranged from 0.01 to 23.3 mg/dL (median, 2.5 mg/dL). The number of WBC and CRP at the fourth day after the hospitalization was significantly lower than those at the first day. Eight (7%) patients required the airway management such as tracheotomy or cricothyroidotomy. Age, laryngeal finding (severe epiglottis swelling and arytenoid edema; Katori and Tsukuda's classification IIIB), and high inflammatory reaction in blood test (WBC 20,000/μL and CRP 20 mg/dL) were the factors that significantly correlated with the airway management.
according to the classification proposed by Katori and 
Results
There were 65 cases of acute epiglottitis (56.5%) in males and 50 cases (43.4%) in females; it was somewhat more common in men, and the median age was 45 years (12-85 years) (►Fig. 1).
When counting the number of patients according to the month, the number of patients from April to September exceeded 10, but in October to December, there were as few as 5 (►Fig. 2).
The number of days from onset to consultation was 2 and 3 days, and the median was 3 days (1-4 days) (►Fig. 3). Eight (7%) of the 115 patients had diabetes and 16 (13.9%) had epiglottic cysts. In laryngeal findings on admission, mild epiglottic swelling (I) was the most common (62 patients, 53.9%), followed by moderate epiglottic swelling (II) (37 patients, 32.1%), and severe epiglottic swelling (III) (16 patients, 14%) (►Table 1). A total of 71 patients (61.7%) had no edema of arytenoid (A) and 44 (38.3%) had edema (B). The mean hospitalization duration was long (4 and 5 days), and the median value was 5 days (2-26 days) (►Fig. 4). The medians of the white blood cell count and CRP level on admission were 10,350/μL (3,400-25,350/μL) and 2.5 mg/dL (0.01-23.3 mg/dL), respectively. Hematological examinations performed on hospital day 4 revealed that the median white blood cell count was 6,480/μL (3,800-12,320/μL) and the median CRP level was 1.2 mg/dL (0.01-20.3 mg/dL), and there was a significant decrease compared with that on admission (p < 0.01 and p < 0.05; ►Fig. 5). Airway management was performed in 8 out of 115 cases (7%), of which 7 were males and 1 was female; the median age was 60 years (35-69 years). In laryngeal findings, IIIB of the classification of Katori and Tsukuda was noted in six of eight patients; in the hematological examination on admission, the white blood cell count and CRP level were 20,000/μL and 20 mg/dL, respectively; the white blood cell count was 20,000/μL in two cases, whereas the CRP level was <20 mg/dL in another two cases; the white blood cell count and CRP level were <20,000/μL and 20 mg/dL in one case and <20,000/μL and <20 mg/dL in three cases, respectively. The method of airway management was as follows: tracheostomy under general anesthesia, five patients; tracheostomy under local anesthesia, one patient; tracheotomy after airway obstruction, one patient; and cricothyrotomy, one patient. The statistical analysis of factors related to the airway management group revealed an age of >50 years, laryngological findings of IIIB, a white blood cell count of 20,000 μL, and a CRP level of 20 mg/dL (►Table 2).
(No. of patients) 
Discussion
Acute epiglottitis is considered a childhood disease in Western countries, but it is seen in adults in Japan.
2-9
The results of the present study are consistent with those of past reports with regard to the fact that median age was 45 years and most subjects were in their 30s to 60s. It has been reported that the onset of acute epiglottitis is somewhat more common during the summer season, 10-12 but it has also been reported that there is no predilection in terms of time. 6, 13, 14 In the present study, many cases of acute epiglottitis tended to occur from spring to summer. The most common number of days from onset to consultation is said to be 2 to 3 days, 2, 3, 11, 15 and in the present study, similar results (median of 3 days) were noted. In addition, five of eight cases of airway management had consultations within 2 days of onset. In patients requiring airway management, there are many reports that the number of days from onset to consultation is within 24 hours, 1, 5, 6, 8, 15 and it has The white blood cell count and C-reactive protein (CRP) level on admission and on hospital day 4. There was a significant decrease in the white blood cell count and CRP level on hospital day 4 when compared with that upon admission.
been indicated that rapid progression is likely to lead to airway obstruction.
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The prevalence of diabetes in the present study was 7%, which was lower than the proportion of people in Japan who were "highly suspected to have diabetes" (12.1%) reported by the Ministry of Health, Labor and Welfare Ministry in 2016. It has been reported that the history of diabetes is related to aggravation rather than the onset of acute epiglottitis. 1, 11, 16 In the present study, two of eight patients requiring airway management had diabetes and required emergency airway management after airway obstruction. Therefore, in patients with diabetes, it seems necessary to consider the potential of rapid progression and aggravation of acute epiglottitis. Epiglottic cysts were observed in 16 of 115 patients (13.9%). In past reports, the frequency was indicated to be 7 to 14%, 2,4-7,11,15 and epiglottic cysts appeared to cause acute epiglottitis. It has been reported that epiglottic cysts are correlated with the severity of acute epiglottitis, 17 but it has also been reported that there is no correlation. 2, 4, 5 In the present study, no relationship of epiglottic cyst with airway management was noted.
When the white blood cell count and CRP level on admission and on hospital day 4 were compared, both were significantly lower on hospital day 4. This suggests that the condition of many patients improved with conservative treatment, and penicillin antibiotic and steroid administrations were efficacious in our department. In the present study, a white blood cell count of 20,000/μL and a CRP level of 20 mg/dL were identified as factors correlated with the airway management group. Because patients with high inflammatory response values are considered to be severe, it is considered to be one factor in the determination of airway management. As specific numerical values, a white blood cell count of 15,000-20,000/μL and a CRP level of 10-20 mg/dL have been reported as indicators of airway management.
7,18-20 Furthermore, Kikuchi and Nishida 18 reported that the mean white blood cell count in eight patients requiring tracheotomy was 20,625/μL. However, acute epiglottitis requiring airway management is said to proceed rapidly, and there are many patients who visit in a short period of time from the onset; it has been indicated that the inflammatory response values do not increase depending on the timing of hematological examination.
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The severity classification of laryngeal findings in acute epiglottitis includes: the classification of Katori and Tsukuda, 1 which separately classifies an epiglottic swelling and arytenoid edema; the classification of Uwa et al, 3 which focuses on the swelling of the false cords in addition to the epiglottis and arytenoid edema; the classification of Kikuchi and Nishida, 18 which classifies according to the presence or absence of swelling and dyspnea; and the classification of Friedman et al, 21 in which classifications involving only respiratory symptoms, etc., are shown. In the present study, the classification system of Katori and Tsukuda, which classifies laryngeal findings into an epiglottic swelling and arytenoid edema, was used. In the present study, 8 of the 115 patients presented the most severe cases of IIIB (7%) and, of these, airway management was performed in 6. In addition, eight patients requiring airway management presented with edema (B), and eight cases of IIIA without arytenoid edema did not require airway management, although epiglottic swelling was advanced. Katori and Tsukuda 1 indicated that airway management should be considered in the case of IIIB, and it has been clarified that cases requiring airway secretion are closely related to edema, which is more prevalent than epiglottic swelling. 6, 9, 15, 22 Therefore, this classification, which separately classifies the epiglottic swelling and the edema of arytenoid, was considered to be useful.
The following have been reported as indications of airway management for acute epiglottitis: (1) orthopnea, (2) epiglottic swelling accompanied by severe arytenoid swelling, and (3) dyspnea within 24 hours of onset. 22, 23 Furthermore, it has been reported that (1) airway stenosis symptoms during the initial visit, (2) airway stenosis symptoms within 1 day from onset until receiving a medical examination at a medical institution, and (3) Katori and Tsukuda's classification III are the indications for airway management. 5 Airway management was performed in 8 of 115 patients (7%) in the present study. According to past reports, the rate at which airway management was implemented was 5.6 to 10.9%, 1-9,11 and similar results were obtained in the present study. In our department, the method of airway management is based on tracheostomy under general anesthesia after sharing laryngoscopic findings with the anesthesiologist. If it is determined that intubation is difficult, tracheotomy is performed under local anesthesia. Furthermore, in the case of airway management after airway obstruction, cricothyrotomy can be performed in a short time and is useful. Suzuki et al 17 report that, as a result of data analysis of 6,000 cases of acute epiglottitis, factors of necessity of airway management or aggravation, including fatal cases, were older males, high body mass index, past history of diabetes, epiglottic cyst, and comorbid pneumonia on admission. Regarding the necessity of airway management, in addition to these factors, it was considered important to determine and evaluate advanced epiglottic swelling, arytenoid edema, and high inflammatory reaction values from the results of the present study.
Conclusion
When examining 115 patients with acute epiglottis who were admitted to our department, it was somewhat more common in males aged 30 to 60 years and during April to September. Many cases were ameliorated by antibiotic and steroid administrations. Eight cases (7%) required airway management. In acute epiglottitis, laryngeal findings (severe epiglottic swelling and arytenoid edema; Katori and Tsukuda's classification IIIB) and high inflammatory response (white blood cell count and CRP level) were identified as factors correlated with airway management.
